When the target capacity of PV systems toward 2030 is realized, most of newly constructed houses may have a PV system. In such the situation, PV systems can contribute to electricity supply in the emergency situation as well as ordinary situation. In the emergency situation, the electricity generated by PV systems should be shared within the local community where many houses equipped with PV system are involved. For example, school, hospital or shopping center may have higher priority than individual houses regarding the electricity supply as an emergency center during the urban disaster, e.g. the strong earthquake which may happen in Tokai area. If the local power distribution system is still available during the urban disaster and can be reconfigured by sectionalizing breakers, the electricity generated by various residential PV systems may be supplied to school, hospital or shopping center. In this study, we propose a concept of isolated microgrid in the situation of urban disaster, and examine its feasibility.
First, as a feasibility assessment, we evaluated the available electricity from PV systems and the required capacity of battery, compensating for the shortage of electricity supply of PV systems, assuming a model area of 500m×500m regarding a typical urban residential area. Table. 1 shows parameter of assumed demands in the model area. In order to take a typical electricity supply pattern of PV system into account, we utilized the data of irradiance observed with 1 minute interval. Then, assuming that the emergency situation continues for 24 hours or 72 hours, we calculated the available electricity from PV systems and the required capacity of battery for compensating for the shortage of electricity from PV systems and meeting the electricity demand during nighttime. Figure 1 shows the results. In the model area, the electricity supply of 3100 kWh from the batteries is required to meet the electricity demand during only one night in winter season. If we can install a battery with such the performance, the emergency microgrid can meet the electricity demand during the most combinations of continuous three days in a year, even when the emergency situation continues for 72 hours.
In order to assess the feasibility of the emergency microgrid in the actual area, we assumed that the emergency microgrid is formed in each 500m×500m area or 1km×1km area in Aichi Prefecture. Based on the grid statistics provided from "Ministry of Internal Affairs and Communications" in Japan, which is the database regarding residential and commercial sector summarized for each 500m x 500m grid, we estimated the electricity demand and possible capacity of PV systems installed in newly constructed detached house. Then, assuming 72 hours electricity supply, as a measure of feasibility of emergency microgrid, we evaluated the required electricity supply from battery. Figure 2 shows the relation between the available electricity from battery and cumulative number of people, who can use the electricity supplied with the emergency microgrid. If the total electricity supply from battery reaches 1500 MWh and the emergency microgrid can be formed in each 500m x 500 area in Aichi prefecture, about 3.3 million people can use the electricity in the emergency center in each area.
Consequently, depending on the importance regarding electricity supply during the urban disaster, an emergency microgrid can be considered feasible as emergency electricity supply. When the target capacity of PV systems toward 2030 is realized, most of newly constructed houses may have a PV system. In such the situation, PV systems can contribute to electricity supply in the emergency situation as well as ordinary situation. This paper focuses on an emergency microgrid consisting of residential PV systems and battery system for the electricity supply to a load center during urban disaster or massive blackout. Considering a typical urban residential area of 500m×500m and a typical irradiation pattern, we calculated the available electricity from PV systems and the required capacity of battery for compensating for the shortage of electricity from PV systems. If the weather condition is fine, the total electricity supply from PV systems would be much larger than the restricted electricity demand during urban disaster, resulting in the battery recharged with the surplus electricity from PV systems. Therefore, if we install the battery system capable for electricity supply during one night, the emergency microgrid can meet the electricity demand during the most combinations of continuous three days in a year. Then, assuming that the emergency microgrid is formed in each 500m×500m area or 1km×1km area, we statistically evaluated the feasibility of emergency microgrid in Aichi prefecture. The result shows that if we can install the battery with the total capacity of 1500 MWh, the emergency microgrid can be applied in many residential areas for some million people those who may have black-out after the strong earthquake which may happen in Tokai area. 
